The magnetic moment and spin-polarized electron transport properties of triangular graphene flakes surrounded by boron nitride sheets (BNC structures) are studied by first-principles calculation based on density functional theory. Their dependence on the BNC structure is discussed, revealing that small graphene flakes surrounded by large BN segments have a large magnetic moment. When the BNC structure is suspended between graphene electrodes, the spin-polarized charge density distribution accumulates at the edge of the graphene flakes and no spin polarization is observed in the graphene electrodes. We also found that the BNC structure exhibits perfectly spin-polarized transport properties in a wide energy window around the Fermi level. Our first-principles results indicate that the BNC structure provides for the new possibilities for the electrical control of spin.
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Here,Ĥ T is the truncated part of the Hamiltonian of the scattering region and E is the 116 energy of the incident electrons. Ψ(z i ) is the set of values of the scattering wave function on 117 the x-y plane at z = z i and it satisfies the scattering boundary condition, i.e.,
where bias is described by the Landauer-Büttiker formula,
where T is a transmission-coefficient matrix, A is the area of the unit cell in the x and y 134 directions, and G 0 = 2e 2 /h with e and h being the electron charge and Planck's constant, 
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In addition, the conductance spectrum of model B contains sharp peaks attributed to the 141 resonant tunneling. There is a significant spin-polarized electron current observed that can 142 be associated with the BNC structures. Here, we define the parameter P (E) = [σ ↑ (E) − good correspondence between the conductance and LDOS, which implies that the electronic 164 structure of the BNC structure contributes to the spin-polarized electron current.
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To investigate the origin of the two significant peaks in the conductance spectrum in in which the distribution of the waves for incident electrons from the left electrode is plotted.
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In Fig. 7 , the charge density distribution of the two edge states around the Fermi level in 
